Dentate granule cell modulation in freely moving rats: vigilance state effects.
Dentate granule cell population responses to paired-pulse stimulation applied to the perforant pathway across a range of interpulse intervals (IPIs) were examined during different vigilance states-quiet waking (QW), slow-wave sleep (SWS), and rapid-eye movement (REM) sleep-in freely moving rats at 15, 30 and 90 days of age. Using these evoked field potentials, the paired-pulse index (PPI), a measure of the type and degree of modulation of dentate granule cell excitability, was computed and shown to be altered as a function of age. Animals, 15 days old, showed significantly lower levels of early inhibition (20-40 ms IPIs), i.e., greater PPI values, during all three vigilance states when compared to both the 30- and 90-day old animals. Adult, i.e, 90-day old animals, on the other hand, showed significantly greater levels of late inhibition (300-1000 ms IPIs), i.e., lower PPI values, than the younger animals (15- and 30-day old) during QW and SWS. These results indicate that as the dentate field of the hippocampal formation matures there are significant alterations in the modulation of dentate granule cell activity.